
AN/PSQ-50

The system Is used In scoring applications for missHe and prejectlles76 mm and larger.
The miss distance·radar is a pulsed doppler radar which detects these objects within a range of
75 feet from the target antenna. The telemetry transmitter is used to telemeter the information
to a ground receiver. The pulse COded modulation telemetry Is proposed to operate In the
22000·2290 MHz band using the 1MOOF1 D emission designator. The system will replace the
AN/DSQ·37.

EXPERIMENTAL SERVICE

There are approximately 538 assignments listed In the GMF for equipment operating in the
band and in the Experimental Service. Of these assignments, the majority belongs to the
experimental Testing station class (Xl) with approximately 446 alignments. This type of station
class has been described previously. The rest of the assignments are distributed among the
other types of station classes in the Experimental Service. The Experimental Research (XR) with
24 assignments has also been previously discussed. The Experimental Contract Otwalopmental
(XC) (49 assignments) and Experimental Developmental (XO) (18 assignments) station classes
are for stations used in the evaluation or testing of electronic eqUipment of systems In a design
or developmental stage. The best used station class, the Experimental Composite (XU) with one
assignment, represents a composite of two or more experimental categories and is used for
experiments in radar cross section and transmission of video data. These assignments have a
specified expiration date.
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APPENDIX A

ESTIMATED FEDERAL GOVERNMENT'S INVESTMENT FOR FIXED SYSTEMS
IN THE 171~1850 MHz AND 2200-2210 MHz BANDS

The approach used to estimate the total Federal Gowmment's Investment for fixed,
line-of- sight, point-to-point systems In the 1710·1850 MHz and 2200·2290 MHz bands Is based
on the following:

a) The specified cost provided by an agency Is used whenever available.

b) If a cost is not specified, a reasonable cost is derived based on Information provided
by an agency (e.g., a certain percentage of the total investment Is allotted to a
specific band).

c) " the information prcwlded is Insufficient to determine an Initial cost and an agency's

cost per link for a specific band Is known, this value is multiplied by the known
number of fixed links in the band.

d) " the cost per link Is not known and there Is no other avallabte information with

regards to an agency's cost Investment In a band, a value of $50,000 per link is
multiplied to the agency's total fixed assignments O.e., FX, FXR, FXE, FXO) In the

band to derive an initial cost investment.

e) When a specific cost estimate is not available, the replacement cost is calculated· by

multiplying the number of new stations by $25O,ooo/station and adding the product

to the Initial cost.

Extracts from some of the Federal Agencies' Input _ponae to the NTlA memo, dated

December 13, 1989, with regards to the Emetgtng TellccmmunlcatJons Technology fId are
presented below. This documentation, together with some other sources (e.g., SAV/GMF) were

.used to derive the total estimated initial and replacement costs of the fixed systems for each
agency.

A·1

.111111. II." I. ' .111111111 I III. I III ,



DEPARTMENT OF ENERGY

1710=1850 MHz Bind

Cur"nt S,rylcn Provided

The Department primarily uses this band. for cost-effectiw management and control Of power
marketing functions. In the near future, a Tracking, Telemetry, and Control (TT&C) daNnlink for
a satellite .system is planned. This band is also used to support the nuclear waste management
program, site security alarm systems, nuclear weapons test program, and control of robot
operations.

Plannid Strylces

Moderate growth in this band is expected due to the continually expanding demand for electrical
power. Additionally, a S-year experimental program is underway to Implement a satellite system,
ALEXIS, to gather data in support of the U.S. Treaty Verification Program, with a launch
scheduled during 1992.

Exlltina Economic InY'stment

Current investment is $49 million.

Alternatlye Bands

Alternatiws are 4400-4990 MHz or 7-8 GHz for the fixed operational microwaw services. No
alternative band is available for TT&C for ALEXIS.

Prol_teI Cost of Moving

Projections are $124 nlillion for fixed operational micn:Iwa\I8 equipment only. If a higher fixed
band Is used, ~rrent estimates are $.5 million per added .....r sltentquiled due to reduced
propagation with total cost to be determined. If other IItematMts such II tiber optic cebIe are
Uled, costs to replace the operational microwave IWiIo systems could be In the billions of
dotlars. An additional $2 million will be required for ALEXIS.
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22QO:22iQ MHz lAND

Cur"nt SlrvicH provided

Several DOE sites use this band for operational telemetry inlupport of airborne whicle testing,
nuclear ...nt support, data trlnsmJasions from dropped \I8hJcIeI, timing and control weapons
testing equipment, and clatl relay from remote sites to control facUltIes. Moatof these operations
are In lupport of DOD. Also,ln the near term, this band will be used for a Telemetry. Tracking
& Contro' (1T&C) uplink for the ALEXIS satellite system.

Plann" S.rvlcn

Continue current operations. Additionally, a 5-year exptrImtntaI programla underwItI to
implement I Iitellite system, ALEXIS, to gather data In support of the U.S. Treaty Verification
Program with Illunch scheduled for 1991.

Exlltlng Economic In_m.nt

Current Investment Is $2 million.

planntd Economic Inyntm.nt

Estimates are $2.25 million, plus continued costs for operations and maintenance.

AIt.rDltlv. 'and,

Some use ofthe 1427·1530 MHz and 2310·2390 MHz bands may be possible. Once launched,
no other Government TI&C band is available.

PrpltCttd Colt of Mewtng

Projections are $6 million.

DEPARIMENT Of JUSDCE IfEQEML IUBEAU OF IttYIITIQATlQN)

171Q::1..MHz MHO

StryIcI pmvldtd • Ancillary devices and fixed llokI between VHF repeaters, basl,tations, and
control points.
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Exl.tlng economic Investment - $2 million for law enfo~ment ancillary devices; $43.1 million
for fixed microwave stations.

Alternatlye banst, that coulst be used - The only available spectrum to replace over 700 fixed·
stations presently operating In thlsband Is the 7125-8500 MHz band. Due to the propagation
characteristics of the 7/8 GHz band, additional relay points are necessary. The replacement cost
of present equipment alone is conservatively estimated to be S35 million ($50,000/-", x 700).
Assuming land Is available, and based upon the·projection that 25% of the existing facilities will
require one or more intermediate relay stations, over 175 new .tatlons must be designed. Land
acquisition, facility construction, and equipment procurement costs for these new stations are
estimated to be over $43,750 million ($250,OOO/site x 175).

Changing the current operational frequencies of these MC!I!.-y devices to other bands would
require a minimum of five years at a cost of $42.5 million. These particular law enforcement
ancillary devices are basically designed for use under adVerse conditions. Required response
times and the need for clandestine installation preclude the use of such techniques as fiber optic
or coaxial cables. The unprogrammed and unnecessary cost for a reaccommodation In this
band is $81.25 million for the FBI alone.

United States Postal Service

The current Investment in radio communications equipment is estimated at $45-$50 million
dollars. The primary bands allocated by the fnterdepartment Radio Advisory Committee (IRAe)
and currently in use by the U.S. Postal Service include: (1) UHF 406-420 MHz; (2) VHF 162-174
MHz; and (3) 1800 MHz. Our Investment in these bands is estimated to be: (1) UHF - 65
percent; (2) VHF - 34 percent; and (3) 1800 MHz - 1 per cent.

DEPARTMENT OF INTERIOR

17QO:1850 Inst 22QQ:22QO MHz IInst.

eUrrlnt S.rvlets proylst.st Inst Million Syppon.st

F'-d Polnt-ta-Polnt: 001 microwave systems are primarily designed to facilitate
Interconnection of lo-band, VHF and UHF land mobile radio networIcI, typically Inat8Ued on
higher elevation sites to Increase coverage. The medium capacity links (24-96 channeQ generally
Interconnect multiple facilities, while the tow density (12-24 channel) microwave paths are for
feeder links from offices in smaller towns and cities. When seasonal personnel are not manning
remote Offices, these back·bone microwave links are usually configured to tie the land mobile
networks back to a full-time, centralized, dispatch center.
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Plann,d S'Nlces

·Fb.d Polnt-te-Polnt: Trends indicate the growth of low and medium density microwave to
continue at 4-5 percent annually. Earlier projections of 5-10 percent did not take Into account
access to the 932/941 MHz bands.

bldn, Economic Iny.stm.nt

Fb.d Polnt-to-Polnt: The Department of the Interior has approxlmat,ly 400 tbfed stations
operating between 1.7-2.29 GHz. The present value of inata/led equiPment is conservativelv
estlmlted to be $20 million ($5Q.OOO/slte x 400 sites).

Plann" economic In"",m'nt

FI.d Polnt-te-Polnt: Growth of new microwave radio systems Is expected to stabilize at five
percent annually. For purposes of this report, the cost of a new system It considered to average
$100,000. The actual cost may be between $50,000 and $250,000 depending upon whether an
existing site Is used, or new site development Is required. Accordingly, annual growth Is
projected to be $2 million ($100,000 each x 20 sites/year).

AIt,rnatiy. Bands that could be Used

FI.d Polnt-te-Polnt: Some "thin route-links, Le., 12 or less channels, could be accommodated
In 932/941 MHz or 1427·1435 MHz bands. Most DOl mlct'cwave In theae bands support 24 or
more channels. However, since very few 001 microwave systems will require rnote than 96
channels, us~ of frequencies above 5 GHz, e.g., 7/8 GHz, is not spectrally efficient. Use of
spectrum above 20 GHz for fixed operations is further complicated by atmospheric absorption
of miUimeter waves by water or oxygen molecules.

PrQIICItd COJII pf MOVIng QRation,

"-d Polnt-to-Polnt: The replacement cost of prellnt equipment alone is $20 miIJi,,"
($50,000/slte x 400). However, since sufficient spectrum for 1he ..placement of Ftcteral
Gowmment networks is unavailable below 7/8 GHz, additional relay points 81'8 D8C8l18ry.

Assuming land is available, and baaed on the projtction that 25% of the extatIng faclHtielwill
require one or more intermediate relay stations, 100 new stations must be designed from the
ground up. Land acquisition, facility construction and equipm.nt ptOCU..ment costs for 100new
stations are estimated to be $25 million ($25O,OOO/slt, x 100). The cost to relocate existing
microwave is $45 million.
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DEpARTMENT OF AGRICULTURE

1,Z-1,8 GHz Band

CurrtDt Service, provided and Million Supported

The primary US~ user of this band Is the Forest service with microwave backbone systems
supporting land-mobile communications systems, voice telephone systems, and data
communications systems on most of the national forests.

planned Services

Planned services are oriented toward expansion of the backbone ,ystems and will ~n many
cases) replace fIXed facilities now In the 406-420 band.

Exltting Economic InyJltment

The combined Investment of all USOC\ agencies having radio systems Installed in this band
Includes over 1200 stations at an investment of over $36,000,000.

planned Economic Investment

It is hard to forecast the US~ direction in this band because of ,ewral outside factors. Most
-of these factors have already been covered in previoUS paragraphs talking about the availability
of the 900 MHz band. If there are no major changes in band availability, we estimate the growth
to be between $1 - 2 Million per year.

Alternatlye Band, That Could Be Used

As was mentioned previously, the 900 MHz band ~ assignments become available) could offset
,ome use of this band. The 7 GHz bands would also be a reasonable (but more costly)
altemative.

pmllctld CQ. Of Moving Operation,

Costs of moving to an altemative band would be at ltaat that of the original Inwstment since
equipment and labor is steadily increasing and all equipment would have to be replaced. we
estimate a move from this band would cost between $30 and 440 million.
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FEDERAL AVIATION ADMINISTRATION (FAA)

The services provided by the FAA promote aviation safety and efficiency for the private sector,
military, and other government agencies. Under Congressional mandate, the FAA has embarked
on a multl·blllion dollar upgrade of the National Airspace System (NAS) in order to assure the
continued safety and efficiency of the NAS. This upgrade requires additional spectrum
dependent systems to handle the Increased traffic loads and system functional impl"O'll8ments.

The 1710·1850 MHz supports the land polnt·to-point communication requirements for aviation.
The FAA Investment In the 1710-1850 MHz band Is 350 million and 1 million In the 2200·2290
MHz band.
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APPENDIX B

COORDINATION CONTOUR FOR TRANSMlmNG EARTH STATIONS
IN THE 1761-1842 MHz BAND

B·1

.111111. II." I. ' .111111111 I III. I III ,



I

\·~~·1·J.·..J.00-

·I~-/-=-.::--'-'

.I~ ·~I

~~~

........,t._ .
_ ....10: .- ...._. .- .-

.1-- - - -
L - ~

'/ -r.-L ~~"t ..

\ )
~>

"'- -......... L.J

'-' I. I ", ,.... -. - - 1-...-

...

...

..

..

....-._I't
(;-...., II " .. II; "' .. It W•
......r:Altr....~

at....... ,. .Pe._,. ....--
...._AM-,.r•••_
(;_ , 1; It lilt.
A••••'. All r .

=
!

i-

-i

~·•

.. _,.-, .
a. A..,,: •••.

. !_I--l-L-.... ... _ .!;--d....__.
Figure 0-4. Coordination contotlr 'or Ihe Vandenbmu AFB, California

Transll\iltino Eallh Slillion.

Figure 8-2. Coordinallon contour for the Kaana Pt., HawaH
Transmitting Earth Station.

..

..

....._y............
~.."U""1111.""".A,...,I All r....

.._,._ .
Pe._" ....

··I-\.I

, I • • I I.... -.. -_ ...-
Figure 0·3. Coordinallon conlour for Ihe New 80slon. New lIampshlre

Transmillinu Earlh Slation.

·,1 i'"",". I~~

..., .
(;_•••0: ." "'" H .. W.
A,"cr. AIr r..c..

FigUfe 0-1. Coordination contot.. for the Anderson AFo. Guam
Transmilling Earlh Slation.m

I\)
•

... -'-...-. --' ----_<II' ~ __ ~-../ ~ "",..



I

I

I(

-------------------------- - --

APPENDIXC

COORDINATION CONTOUR FOR RECIIYlNG EARTH STATIONS
IN THE 1781-1842 MHz BAND
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